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Detailed Report 

1 . Name of invention 

MANUFACTURING METHOD FOR GLASS CERAMIC SUBSTRATE 

2. Sphere of the patent application 



Claim 1 is regarding a manufacturing method for a glass ceramic substrate which 
has the following characteristics. A component containing solvent and bonding agent is 
added to two or more kinds of glass ceramics with different materials. They go through 
primary mixing at less than 3,000 cps viscosity, and secondary aggregated particles are 
decomposed to primary particles. Next, solvent and bonding agent are added in amounts 
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suitable for forming a sheet for forming tape and punching. After they go through 
secondary mixing at 20,000 to 50,000 cps viscosity, they are molded and sintered. 

3. Detailed explanation of this invention 
(Field of industrial use) 

This invention is regarding a manufacturing method for a glass ceramic substrate 
which has a stable shrinkage rate at sintering. 

(Prior art) 

Glass ceramic has been gaining attention since it can be sintered at temperatures 
less than 1000°C. 

Current manufacturing methods for glass ceramics include the following 
examples: An appropriate amount of solvent and bonding agent is added to two or more 
kinds of glass ceramics with different hardness, relative weight, etc. After they are 
smashed and mixed, a slip is acquired. Then this slip is molded into tape by a doctor 
blade. After it is cut into the desired shape, it is sintered at a predetermined temperature 
to make a glass ceramic substrate. 

(Problems that this invention tries to solve) 

However, according to the above method, the alumina porcelain stones in the ball 
mill are heavy, there are the following problems. The particle size distribution of the 
glass ceramic is reduced during smashing and mixing because the particles are smashed 
between stones or between the stones and the sides of the ball mill. This destabilizes the 
shrinkage rate during sintering. 

Glass ceramic often consists of glass powder, alumina, etc. If the hardness of 
each material is different, softer material is easily smashed during mixing. Because of 
this, the particles distribution is different before and after mixing. The shrinkage rate 
during sintering changes every time the material is mixed. 

The object of this invention is to offer a manufacturing method for a glass ceramic 
substrate which is free from the above problems. 

(Steps for solution) 

This invention is regarding a manufacturing method for a glass ceramic substrate 
which has the following characteristics. A component containing solvent and bonding 
agent is added to two or more kinds of glass ceramics with different materials. They go 
through primary mixing at less than 3,000 cps viscosity, and secondary aggregated 
particles are decomposed to primary particles. Next, solvent and bonding agent are added 
in amounts suitable for forming a sheet for forming tape and punching. After they go 
through secondary mixing at 20,000 to 50,000 cps viscosity, they are molded and 
sintered. 

In this invention, the composition of the glass ceramic may include glass powder, 
alumina, or zirconia are used. If necessary, magnesia, calcia, silica, etc., are also used. 

The solvent may be trichlorethylene, n-butanol, terpineol, carbitol acetate, 
tetrachlorethylene, or a combination of these. The bonding agent may be a co-polymer of 
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vinyl acetate, ethyl cellulose, nitro cellulose, epoxy resin, butylal resin, acryl resin, 
polyvinyl alcohol, vinyl chloride, methacrylate, etc. 

In this invention, in addition to the above components, a plasticizer such as ester 
phthalate like DOP, DBP, BBP, triethylene glycol, polyalkylene glycol may be added. 

The viscosity of the mixture in this invention should be less than 3,000 cps at 
primary mixing and between 20,000 to 50,000 cps at secondary mixing. It is impossible 
to attain the object of this invention unless the viscosity is in these ranges. 

Mixing should be using a ball mill with round alumina porcelain stones. 

The primary mixing should use round stones with a density between 2.0 to 7.0 
g/cm 3 and a diameter (<()) in the range of 1.5 to 8.0 mm. Secondary mixing should be 
done using stones with density in the range of 2.0 to 6.0 g/cm 3 and a diameter (<{)) in the 
range of 15 to 40 mm. 

The inner wall of the ball mill and the surface of the round balls used for primary 
mixing should be coated with solvent-resistant resin such as polyamide. 

Molding methods suitable for this invention include tape molding, press molding, 
extrusion molding, etc. Although there is no restriction on the method, tape molding is 
preferred. Sintering is done by conventional methods, and it is not restricted to any 
specific method. 

(Example of practice) 

Examples of practice of this invention are explained in the following. 

Example of practice 1 

68 wt. % of glass powder with 1.5 pm average particle diameter consisting of a 
mixture of A1 2 0 3 , Ba0 2 , Si0 2 , B 2 0 3 , Ca0 3 , Zn0 2 , SrO ( not sure of the fine print, 
original copy is not readable), 20 wt. % of A1 2 0 3 powder with 99 % purity and 1.8 jam 
average particle diameter (product name is AL-45, manufactured by Showa Denko), Zn0 2 
powder with 1.3 jam average particle diameter (product name is MZ1000B manufactured 
by Daiichi Kigensho Kagaku Kogyo), and round stones made of alumina porcelain with 
3.9 g/cm3 density and 20 mm (<()) diameter were used. After they were mixed for 24 
hours (secondary mixing), slip was acquired. Viscosity at secondary mixing was 30,000 
cps. 

Then this slip was tape-molded by a doctor blade method, and a green glass 
ceramic sheet 0.7 mm thick was acquired. Next, this green glass ceramic sheet was cut 
into 130 x 130 mm squares and sintered at 850°C electric oven to produce the glass 
ceramic substrates of this invention. Variability in the shrinkage rate of these glass 
ceramic substrates was ±0.8 %. 

Example of comparison 1 

90 wt. parts of a mixture of trichlorethylene, n-butanol, and tetrachlorethylene, 9 
wt. parts of butyl resin (product name is BL-2 manufactured by Sekisui Kagaku) as 
bonding agent, and 5 wt. parts of ester phthalate (BBP manufactured by Daihachi 
Kagaku) as plasticizer were added to 100 wt. parts of the glass ceramic composition in 
example of practice 1. This was mixed for 36 hours by the same methods (only primary 
mixing), and slip was acquired. Using this slip, glass ceramic substrates were acquired by 
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the same method as in the example of practice. Variability in the shrinkage rate of these 
glass ceramic substrates was ±1.5 %. 

(Effects of this invention) 

According to this invention, glass ceramic substrates with stable shrinkage rates 
during sintering can be manufactured. 

Assigned Representative: Kunihiko Wakabayashi, Patent Attorney 
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